HSP27 regulates cell adhesion and invasion via modulation of focal adhesion kinase and MMP-2 expression.
Heat-shock protein 27 (HSP27), a member of the small heat-shock protein family, is a molecule involved in cellular protection in response to a variety of stresses such as heat shock, toxicants, and oxidative stress. HSP27 is also known to modulate cell functions via interaction with the actin cytoskeleton. To elucidate the functions of HSP27 in adhesion and invasion in more detail, we examined NIH3T3 cells overexpressing HSP27. HSP27 overexpression affected FAK phosphorylation and focal adhesion formation, depending on integrin-mediated actin cytoskeleton polymerization. In addition, the HSP27-overexpressing cells showed a retarded cell migration and invasion in wound-healing assays. Such HSP27-mediated retarded wound healing was correlated with reduced matrix metalloproteinase-2 (MMP-2) expression. The transcription factor for MMP-2 expression, signal transducer and activator or transcription 3 (STAT3), was correspondingly less phosphorylated. When a phosphomimetic form of HSP27 was transiently transfected, migration and invasion were similarly decreased via the regulation of the FAK/STAT3/MMP-2 signaling pathway, whereas a non-phosphorylatable form of HSP27 blocked HSP27-mediated phenotypes probably due to a dominant-negative effect on phosphorylation of endogenous HSP27. Altogether, our results suggest that HSP27 can enhance cell adhesion and modulate cell migration and invasion via the coordination of FAK-dependent actin organization and STAT3-dependent MMP-2 expression, and that phosphorylation of HSP27 is indispensable to regulate this signal pathway.